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LV Volumes and EF by Echo
To the Editor:
The two recent papers on measurement of the left ventricular volumes and ejection fraction by two-dimensional echocardiography' 2 were of great interest. In both papers the so-called two chamber apical view is used as an analog to the right anterior oblique (RAO) angiogram. But To the Editor:
We prefer to call the two-chamber apical view axial because the image is very similar to the angiographic axial image often used in pediatric angiography. It clearly images a different plane than the right anterior oblique angiogram.
The transducer position shown in figure 5 of our paper does result in an image of the left ventricle and left atrium, excluding the rightsided chambers. We usually obtain this image by progressively moving the transducer from the long-axis position down the plane of the long axis of the left ventricle toward the apex until the apex is imaged. Then the transducer is aimed at the right scapula so that the sector plane cuts through the right shoulder. The schematic drawing in figure 5 shows that the right ventricle and right atrium are anterior to the imaging plane in this position, resulting in the axial view. When the transducer is rotated 90°, as seen in figure 7 , the sector plane does image the right-sided chambers and the hemiaxial view is obtained. This image is analogous to the angiographic hemiaxial image often used in pediatric ventriculography.
Practically, the technician empirically moves the transducer according to the image he sees on the screen and rarely needs to look at the patient. The challenge is to image the largest chamber sizes possible so that oblique cuts are not made. Dr Since its initial description,' we have found the two-chamber, long-axis apical view (initially called the right anterior oblique equivalent view) useful for left ventricular (LV)2 and left atrial (LA)3 volume determination, LV mass approximation,4 LV segmental wall motion evaluation (especially inferior wall, apex and anterior wall5), global LV function evaluation,2 mitral valve motion and morphology evaluation,6 and imaging such structures as the coronary sinus,7 left atrial appendage and pericardium.8 This view has the particular advantage of imaging areas of the left ventricle that are not easily seen with M-mode echocardiography (inferior wall, apex and lateral wall). In view of our own positive experience with the two-chamber apical view, Dr. Olshausen's letter provides a welcome opportunity to clarify some of its relevant technical and anatomic aspects.
The ultrasound beam axis in the two-chamber view is defined by a line running from apex to base. This axis is common to both the two-chamber and four-chamber projections. The beam plane (the beam is shaped and functions as a triangular knife blade) in the twochamber view is parallel to the coronal or frontal plane, to the sternum and, with the patient supine, to the top of the bed. The plane is positioned posterior to the septum so that it traverses the left ventricle and left atrium but excludes the anterior structures (septum, right ventricle, right atrium and great vessels). In other words, the two-chamber view is composed of structures that form the posterior bed of the heart.
Although it is relatively easy to describe the orientation of the two-chamber view beam plane, it is more difficult to represent it graphically. Figure 3 figure 7 , it is clear that in the four-chamber view the beam plane divides the septum while running parallel to it in the two-chamber view. Thus, while figures in both studies are wanting in clarity, they are consistent with established descriptions of the two-chamber' and fourchamber' views.
Finally, a potentially confusing difference between the Carr study and ours is that the two-chamber views are presented in opposite right-to-left orientation. A complete discussion of the relative merits of one orientation as opposed to the other is beyond the scope of this letter. We have chosen the particular orientation displayed in our study to enable us to move the transducer with little if any rotation from the precordial short-axis view orientation and placement directly to the apical two-chamber orientation and placement. Our presentation format and the logic that motivated its choice are consistent with the recommendations on image orientation developed by the Standards Committee of the American Society of Echocardiography. These recommendations should be generally available in the near future as they have recently been submitted by the Society for publication. NELSON B. SCHILLER, M.D.
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